This paper assesses the effectiveness of Liu (2006) metrics in measuring illiquidity within a multifactor CAPM pricing model. Costs of equity are estimated using this model for the major sectors within Africa's larger equity markets: Morocco, Tunisia, Egypt, Kenya, Nigeria, Zambia, Botswana and South Africa. In all countries, the cost of equity is found to be highest in the financial sector and lowest in the blue chip stocks of Tunisia, Morocco, Namibia and South Africa. At an aggregate level, Nigeria and Zambia have the highest cost of capital.
Introduction
The establishment and development of equity markets across African since the demise of the Cold War and subsequent restructuring of global capital flows has been driven by the need of many countries to attract foreign investment. Foreign Direct Investment (FDI) and portfolio investment are essential to supplement low domestic savings rates and are generally encouraged, despite political concerns about potential loss of sovereignty of national assets and vulnerabilities associated with financial contagion. African securities markets have achieved significant levels of institutional development during the last decade and strive to provide attractive and competitive venues for firms seeking to raise funds for much needed industrial and development projects. However, extreme illiquidity and segmentation are major Emerging Markets Review 10 (2009) explaining the cross section of returns and outperforms the traditional CAPM. Given that a liquidity factor better captures the risks attributable to firm distress and solvency issues than the additional book-tomarket valuation factor of the Fama and French (1993) model (Liu, 2006) this study augments the standard CAPM with both size and liquidity factors. The success of this multifactor CAPM provides support for the continued use of the risk-return paradigm in asset valuation. This paper is structured as follows. Section 2 has three parts: the first gives an overview of the institutional features of Africa's markets; the second introduces the liquidity measures and their construction; and the third discusses data specific issues. Section 3 outlines the three-factor size and liquidity augmented CAPM and Section 4 presents the empirical results. The final section concludes and outlines the impact these finding may have on development policy.
Equity markets and liquidity measurement

Securities markets
The principal characteristics of these markets are summarised below and in Tables 1 and 2 (see Piesse and Hearn (2005) for an extended discussion of African stock markets).
North Africa
The Egyptian stock exchange is one of the oldest and was formed by the integration of the Alexandria Stock Exchange, established in 1888, and the Cairo Stock Exchange, established in 1903. Trading is (CASE website, 2009 ). However many of the listed firms are smaller in size and dominated by either family stakeholders or blockholders and only a small handful of firms such as Orascom have been able to meet the more stringent regulatory requirements and dual list shares or depository receipts on major overseas exchanges. The code of corporate governance established in 2003 was set up by a committee formed from CASE and the largest 10 companies to enshrine the best principles of OECD guidelines and despite the considerable progress that has been made there remains significant ambiguity in firm's interpretation of the various directives designed to ensure market transparency (Fawzy 2003) . The Bourse de Casablanca, Morocco, was established in 1929. Trading is electronic with terminals located in the local brokerage community. Settlement is G30 compliant by MAROCLEAR, the national CSD established in 1998 (Bourse de Casablanca website, 2009). Trading is reported electronically to local market participants and to international data vendors such as Bloomberg and Reuters. This gives the market the opportunity to attract overseas investors. Stock market awareness is high and the exchange is used as a successful route for domestic flotation, although it also attracts significant retail and institutional investors. Corporate governance legislation in Morocco, alongside the rest of North Africa, has undergone a considerable modernization in line with the changes in political, economic and administrative governance institutions. However, formal legislation, in the form of a Moroccan Code of Corporate Governance Practices, has only very recently been enacted in February 2007 through the establishment of a National Commission of Corporate Governance in Casablanca (National Commission on Corporate Governance 2008). This has overseen the legal codification of corporate governance in the Kingdom, which largely follows the OECD best practice guidelines.
The Bourse de Tunis was established in 1969. Trading is electronic and was introduced in 1996 with the assistance of Euronext Paris. The trading system is split into fixing and continuous systems, with the former handling small and illiquid securities and comprised of a series of sequential electronic call auctions (Bourse de Tunis website, 2009). Trading hours in the continuous market are 9:00 am to 14:10 pm in the months outside July, August and during Ramadan where hours are 8:30 am to 12:10 pm. Settlement is fully G30 compliant. Overall market regulation is well designed through considerable French and EU assistance and corporate governance, in line with Morocco, adheres to OECD best practice guidelines. However, there is little of a domestic stock market culture and only around 5% of finance raised by firms in 2007 was done so through the stock exchange (Zribi, 2008) .
West Africa
The Nigerian stock exchange is the largest and most active stock exchange in the West African region 2 and was originally established in 1960 in Lagos with a mere 19 listed firms. The exchange now has several branches around the country including Kaduna (established in 1978) and Port Harcourt (established in 1980) (Nigerian stock exchange website, 2009). However serious concerns over the small and fragile formal business sector in Nigeria together with intense political lobbying caused the early closure of the 1 G30 relates to the Group of Thirty which is the most influential body to encourage the standardisation and improvement in global securities administration. Following a symposium in London in March 1989, the following recommendations were agreed: i) Brokers should match trades on day after deal date (T + 1); ii) Trade confirmation on trade day plus 2 days (T + 2); iii) Central Depository for safe keeping of shares; iv) Net basis settlement of cash and stock; v) Settlement takes place as delivery vs. payment or receipt vs. payment; vi) Settlement in same day funds; vii) Settlement effected on trade date plus 3 days (T + 3) 8; viii) Securities lending should be permitted; and ix) International securities numbering system must be adopted (ISIN code).
2 There are also much smaller stock exchanges in Ghana, Cote d'Ivoire (acting as a regional exchange for Francophone member states of Union Monétaire et Économique de l'Afrique de l'Ouest (UMEAO)), and Cape Verde Islands, but these are omitted from this study due to their size and extreme illiquidity (see Lavelle (2001) and 
East Africa
The Nairobi Stock Exchange (NSE) was first established as an informal share market during the 1920s before being incorporated in 1954. Since 1994, the market has occupied the same premises as the CSD and The Nation, which is the business journal that disseminates trading information. Trading takes place daily between 10:00 am and 12:00 by a central electronic book entry system, and is limited to the floor of the exchange. The market is dominated by blockholders and smaller retail investors and free float percentages are low 3 . Order flow to the market is by a small network of licensed stock brokers and their regional affiliates. Investors are required to establish both a trading account with the broker and a separate individual account at the central depository. Public releases of shares in the primary market and IPOs are managed through local investment banks, with the Capital Markets Authority (CMA) responsible for regulation and supervision. The CMA acts to enforce market regulation and corporate governance is modelled loosely on prevailing OECD standards although there remains considerable ambiguity in its interpretation (Barako et al., 2006) .
Southern Africa
The Johannesburg Securities Exchange in South Africa is the oldest and largest market and was established in 1887. A sophisticated electronic trading system has been adopted since the end of the former open outcry system in 1996. This system was extended to become a regional trading system linking the integrated market of Namibia in 1998 and upgraded in 2002 under the guidance of the London stock exchange to the current Shares Electronically Traded System (SETS). There is a central depository, the Southern African Financial Instruments Clearing and Settlement System (SAFICAS), which is based on technology used in the Swiss stock exchange. There are high levels of corporate governance, following the King I and II reports 4 , and international regulatory standards (JSE website, 2009) . Namibia is similar in market organization, having shared a colonial past and the associated common legal heritage and institutions. Both South Africa and Namibia are members of the Common Monetary Area (CMA) 5 and South
African Customs Union (SACU) (Hearn and Piesse, 2002) . The Botswana stock exchange was established in 1989 as an over-the-counter share market before trading was formalised in 1995 and now functions as a call auction daily from 10:00 am to 12:00 pm. The exchange has 20 listed companies, with the financial sector accounting for over 85% of market 3 The proportion of issued shares available to the public and not held by incumbent block holders. 4 The King Reports that regulate corporate governance practices in South Africa is very similar to the UK Cadbury Report and the capitalization. Order flow is through four local brokers and the market provides limited risk diversification opportunities for the small institutional investment community, mostly made up of pension funds (Jefferis, 1995) . A fully G30 compliant CSD facilitates payment and settlement. Due to geographical proximity, the Botswana market is heavily influenced by the corporate governance standards in South Africa. This is further reinforced by a number of locally listed blue chip South African firms that follow a high quality regime of governance, accounting and auditing standards. The Zambian stock exchange was established in Lusaka in 1994 with technical assistance from the International Finance Corporation (IFC) and the World Bank. Trading is by delocalised electronic system, with three brokers. There is a pre-opening call auction between 9:00 am and 10:00 am followed by a continuous daily auction from 10:00 am to 13:00 pm. A fully G30 compliant CSD facilitates payment and settlement and the Securities and Exchange Commission (SEC) has regulatory oversight of the market. However, the evidence in Table 1 suggests that the market is highly concentrated with one stock alone accounting for 32.85% of capitalization and 18.12% turnover. Corporate governance in Zambia is still in its infancy with indigenous firms making up the majority of local listings and the few foreign firms, mostly from South African, list a very small proportion of their overall shares (Old Mutual, 2009) . In this market, the formal sector is small and concentrated on the consumer goods, financial and communication industries, as shown in Table 1 . In Zambia, the informal sector dominates the economy.
Liquidity constructs
The bid-ask spread and commission costs
The data on the end of month bid and ask quotes were from Datastream for Morocco, Egypt and South Africa and from Bloomberg for Tunisia. Data were unavailable for Namibia, Botswana, Nigeria and Zambia. There is considerable variation in the length of intraday data with Morocco and Tunisia available for over 15 years and Egypt and South Africa from 2000. Because of inconsistencies between the various data sources some was obtained directly from the markets. The bid-ask spread is calculated using the average of the available monthly quotes and incorporates at a minimum a single month's quote for that month. The average bid-ask spread spanning the quarter is used for the estimate of the spread. This minimizes outliers and averages out the highs or lows resulting from monthly sampling. Following Lesmond (2005) bid-ask spreads that exceed 80% are trimmed as these are potentially errors. The monthly quoted spread is defined as: where x month turnover is the turnover over the prior x months. This is calculated as the sum of the daily turnover over the prior x months, which is the ratio of the number of shares traded over the number of shares outstanding at the end of the day. NoTD is the total number of trading days over the prior x months and Deflator is chosen such that, . Given the turnover adjustment (the second term in the brackets in Eq. (2), two stocks with the same number of zero daily trading volumes can be distinguished: the one with the larger turnover is more liquid. Thus the turnover adjustment acts as a tie-breaker when sorting stocks based on the number of zero daily trading volumes over the prior x months. Because the number of trading days per month can vary from 15 to 23, multiplication by the factor (21 × /NoTD) standardises the number of monthly trading days to 21, which makes the liquidity measure comparable over time. The Liu measure, designated LM1 with 1 reflecting the period of measurement i.e. one month, can be interpreted as the turnover-adjusted number of zero daily trading volumes over the prior 21 trading days, which is the approximate average number of monthly trading days. The liquidity measure, LM x is calculated at the end of each month for each individual stock based on daily data.
Data: sources
Daily stock closing, bid and ask prices, total number of shares outstanding, traded volumes, dividend per share in local currency and converted into sterling were obtained for Egypt, Morocco and South Africa from Datastream. These variables are from Bloomberg and the national stock exchanges for Tunisia, Nigeria, Botswana, Zambia and Namibia. Using these data, the daily return variance (volatility), market capitalisation, defined as the total number of shares outstanding multiplied by daily closing price, and various liquidity constructs were calculated. The total returns series for each stock were from Datastream for Kenya, Morocco, Egypt and South Africa. Those for Nigeria, Tunisia, Zambia, Botswana and Namibia were constructed using the Standard & Poors method, assuming dividend reinvestment and allowing for dividends, stock splits, rights issues and other corporate activity that may affect a stocks intrinsic value. Exchange rate and UK-Gilt/Treasury yield data, which represents the risk free rate adjusted to take account of monthly excess returns rather than the quoted equivalent annualised rates, are from Datastream. The conversion of the total returns series and prices into sterling and the use of UK-Gilt/Treasury yield rate assume long term parity between individual domestic currencies and sterling. In many cases companies were deleted from the sample owing to either data inconsistencies or the lack of certain variables that make total return calculations impossible. Nigeria is one example where there are 234 listings yet 60 of these do not have data and a further 45 firms have incomplete data and consequently the sample size for Nigeria is 129 firms.
Data: summary statistics of liquidity measures
The skewness and considerable differences in liquidity in these equity markets are shown in Table 3 . This provides a contrast of the mean cross-section values for daily percentage zero returns, stock prices, traded volumes, market capitalisation and bid-ask spreads for the firms within the overall market, the top tier stocks, as ranked by market capitalisation, and for the largest sectors defined in Table 1 . The top tier stocks for Egypt, Morocco, Nigeria and South Africa contain 10 firms, while those for Kenya and Tunisia have 5 firms and Botswana and Zambia 3 firms. There is clear evidence of a size and liquidity effect in all the markets, with the mean cross-section capitalizations of the top tier stocks in each case frequently being larger than the aggregate market by several orders of magnitude. Similarly, there are considerable differences between the top tier stocks and the aggregate market in terms of size of the bid-ask spread. For example, the mean bid-ask spread of the top tier is just 3.40% of the mean for the overall market for South Africa. These differences within the markets are further reflected by the differences between industrial sectors. Even taking into account that only the largest sectors, as ranked by market capitalisation in Table 1 , have been used there are considerable contrasts. Interestingly, in all markets although the financial sector forms the highest profile listings and a steady source of blue chip listings to the exchanges their liquidity profile is poor as compared to the top tier stocks and often only marginally better than the aggregate market. Percentage daily zero returns and, where available, bid-ask spreads, reveal that in all cases liquidity is only marginally less than the overall market and considerably lower than for the top tier stocks. However, the greatest degree of illiquidity that is consistent across all groups of firms is in Botswana, Namibia and Zambia. Zambia has a value of 89.75% for the aggregate market, falling to 79.44% for the top 3 stocks and Botswana falls from 90.49% for the aggregate market to 86.13% for the top 3 stocks. Namibia is the most illiquid markets with the percentage daily zero returns over 92% for the aggregate local market indicting severe price rigidity. These results form the basis of the critique in this paper regarding the estimation of the cost of equity in African markets using standard techniques that do not take account of either issues relating to market segmentation of the severe illiquidity that exists. The severity of the East Africa illiquidity reduces the variances and covariances of the stocks and leads to the conventional application of CAPM market betas inaccurately in these emerging markets.
Empirical model: size and liquidity augmented CAPM
In the spirit of the three-factor CAPM model of Fama and French (1993) this work follows the recent work of Martinez et al. (2005) and Shum and Tang (2005) by modifying the augmented factors to take account of size and liquidity effects that offer improved performance in capturing anomalies across the cross section of stock returns especially prevalent in emerging markets. Thus, in addition to market excess returns, the model is augmented by the excess returns attributed to size (SMB) and to illiquidity (ILLIQ).
The market, size and liquidity factors used in the CAPM are formed from the universe of available stocks and sorted into equally weighted portfolios with rebalancing undertaken in December each year from 2002 to 2008. All stocks are assumed to be held continuously for a further year following rebalancing. The market portfolio itself is the simple arithmetic mean of the cross section of total returns in the universe. The universe is sorted each December, first by each stock's market capitalization into three size ranked portfolios, "Small", "Medium", and "Big", and then each of these is further sorted into another three portfolios based on the liquidity measure. The size factor is formed from the cross-section mean returns of the small-size portfolio minus the big size portfolio and is referred to as the SMB (small minus big) factor, following Fama and French (1993) .
Given the Amihud liquidity measure, which focuses on the impact on a stock's price of trading activity, outperforms the turnover construct in capturing the effects of liquidity within the sample markets this is used in the ranking of s stocks into portfolios based on their relative liquidity. This liquidity factor is based on the mean of each of the three "High" illiquidity portfolios within each of the size portfolios, minus the mean of the "Low" illiquidity portfolios and is referred to as the HML (high minus low), following Liu (2006) .
The market variable is problematic due to the lack of appropriate regional benchmarks in sub-Saharan Africa (SSA) and it is further complicated by the unreasonable assumption that full market integration would impose on these highly segmented markets. Thus, the North African universe of markets includes Egypt, Tunisia and Morocco. The South African universe includes South Africa and Namibia as they are both members of a currency union and also share a trading platform and legal and regulatory systems. Finally, a sub-Saharan universe includes Nigeria, Kenya, Zambia and Botswana. Market universes formed in this manner minimise the difficulties of including extremely heterogeneous markets within the common integrated market assumption.
Once the three factors have been constructed the three-factor CAPM can be restated as the expected return on a risky portfolio p, in excess of the risk free rate E(R p ) -R f is a function of (i) excess return on the market portfolio, R m -R f ; (ii) the difference between the return on a portfolio of small-size stocks and of large-size stocks, SMB; and (iii) the difference between the return on a portfolio of high illiquidity stocks and of low illiquidity stocks, ILLIQ. Therefore, the expected excess returns on a portfolio p of emerging market stocks can be written as Eðr pt Þ−r ft = β p ½Eðr mt Þ−r ft + s i EðSMBÞ + h i ðHMLÞ ð 4Þ
The equilibrium relation of the Fama and French (1993) three-factor model is stated in terms of expected returns. In order to test the model with historical data, it is necessary to transform Eq. (4) to the following estimating equation:
where the variables are described above and ε p,t is an iid disturbance term.
Results
Summary statistics of the size-liquidity sorted portfolios
The dispersion of stocks on a market by market basis between the nine size-illiquidity sorted portfolios is shown in Table 4 . These have been generated for the markets of North and South Africa. An additional sub-Saharan Africa market variable has been generated based on the few prevailing regional benchmarks that exist, which excludes South Africa and Namibia, but includes Botswana, Zambia, Kenya and Nigeria. There is an even dispersion of stocks across all size-illiquidity sorted portfolios in South Africa, although the small number of Namibian stocks are all located in the small-size, high illiquidity portfolio. In the North Africa size-illiquidity portfolios there is a relatively even dispersion although Egypt and Tunisia tend to dominate the larger size portfolios while Morocco and Tunisia tend to dominate the more illiquid portfolio. The greatest dispersion occurs in the sub-Saharan Africa case. Nigeria and Zambia dominate the large-size portfolios while Kenya and Botswana are in small to medium size portfolios. Notably, Zambia and Botswana stocks are concentrated in the high illiquidity portfolios emphasising the severe illiquidity present.
Descriptive statistics for all nine size-illiquidity portfolios, the mean industry portfolios, and the zerocost SMB and ILLIQ portfolios, formed under the assumption of no intrinsic arbitrage opportunities across component stocks, are in Tables 5,6 and 7. Table 5 shows that the average mean returns increase Table 4 Average number of stocks in each of the 9 size-illiquidity portfolios sorted by nationality by year in period: [2002] [2003] [2004] [2005] [2006] [2007] [2008] . considerably from large to small-size stock portfolios for the markets of South Africa and sub-Saharan Africa. This is also reflected in the measure of volatility, where standard deviations increase dramatically from larger size firm to smaller size firm portfolios. Average returns in small-size stock portfolios tend to be more risky than in larger stock portfolios, but also have higher potential returns. However, the negative value of the mean of the SMB in Table 6 for North Africa and sub-Saharan Africa indicates the likelihood of a reverse size effect found by Fama and French (1993) where returns steadily decrease as stock size increases. Although there is little difference between the low and high liquidity portfolio means across the various market variables, there is an increase in volatility from high illiquidity to low illiquidity stock portfolios. This result is expected given that the often severe illiquidity inhibits price adjustment and returns in reaction to the impact of sudden erratic order flow on stock prices. The evidence in Table 6 shows that there is little correlation between the SMB, ILLIQ and market valuation factors for the market variables in South Africa and sub-Saharan Africa. In contrast, there is some correlation between the illiquidity and market factors in the London, Paris and North African markets. It should be noted that these differences indicate that the implicit assumption of integration on either an intra or inter market basis is tenuous at best. However, the lack of viable alternative methods and the ease of application merit the continued use of this approach. Table 7 demonstrates the high degree of non-normality for the aggregate market, top tier stocks and industrial sectors. Excess kurtosis is particularly high for Nigeria (45.2449), Zambia (41.4781) and Botswana (75.9508) while there is considerable contrast in the standard deviation, with values of over 15% for Tunisian top tier stocks, Nigerian Consumer non-cyclical, Energy and Overall segments, the Botswana overall market, and the financial sector in Zambia. Interestingly, South Africa's top tier stocks have an exceptionally high volatility (32.84%), which probably reflects the depth of markets and their ability to properly reflect investor sentiment and uncertainty over the volatile macroeconomic climate experienced during the sample period. However, the top tier stocks generally show considerable decreases in levels of skewness and kurtosis with the distribution of returns closer to normality than for the overall market. Table 8 reports the results from the pooled regression on all nine size-illiquidity sorted portfolios for each of the market variables: North, South and sub-Saharan Africa (SSA). For the South African market variables there is little increase in explanatory power between the one-factor CAPM and the three-factor alternative. This indicates both a considerable amount of intra-market integration and that the cross section of returns is sufficiently explained by a single market premium as opposed to additional size and (2) One month T-bill risk free rate for month t, which is taken as the one month UK-Gilt rate in this case.
Performance of traditional CAPM against three-factor CAPM
liquidity factors. The additional factors in all three markets also act to further reduce the statistical significance of the Jensen alpha, α p , in the regressions of small-size high illiquidity, medium size low illiquidity and large-size medium illiquidity portfolios. However, the results for the North Africa and SSA market variables are markedly different from those in South Africa. In North Africa there are significant increases in explanatory power when the size and liquidity factors are included and generally the Jensen alpha, α p , terms are not statistically different from zero, indicating a good fit with established theoretical CAPM assumptions. However, in the case of SSA the explanatory power is frequently less than those of North Africa. The severe illiquidity affecting the model is highlighted in the adjusted R 2 of 0.2% for the small-size high illiquidity portfolio in the one-factor model, which jumps 19.99% when the size and liquidity factors are included. A similar dramatic increase in explanatory power arises in the large-size high illiquidity portfolio where the adjusted R 2 in the one-factor model is 20.44% and increases to 94.09% in the augmented version. Although the application of this model to highly illiquid markets is questionable, and the implicit assumptions regarding inter and intra asset market integration are tenuous, these are important results in the context of emerging markets, as the vast majority of research on the original CAPM (Sharpe, 1964; Lintner, 1965) has been restricted to developed markets only. In all cases within Africa the Jensen alpha, α p , term was not statistically different from zero which is in line with theory. The estimated coefficients on both the market excess return (β) and the illiquidity factor (HML) are large and significant in almost all cases. Those on the size factor-mimicking portfolio (SMB) are smaller in the majority of cases and are only significantly different from zero in the large or small-size company portfolios. The coefficients on the large-size portfolios are negative and statistically significant. The negative sign on the large-size portfolio betas indicates that large firms' returns decrease when the size premium increases, which is the opposite for small firms. This behaviour is not expected and is a contradiction of the well documented "size effect" in the valuation of smaller firms (Martinez et al., 2005) and is also a function of the highly heterogeneous universe of stocks in emerging markets, noted in Table 3 . This conflicts with the expected result and does not provide investors with good hedging opportunities. Thus, as with the results for the small-size portfolios, a different valuation method would be needed to price highly illiquid stocks accurately. The estimated coefficients on the illiquidity factor-mimicking portfolios are negative for low and medium illiquidity portfolios indicating that more liquid firms experience a decrease in expected returns when aggregate market illiquidity increases. In general, the coefficients on the low illiquidity and medium illiquidity portfolios are negative, as one would expect, with firms paying lower returns when the illiquidity variable increases. However, the coefficients on the high illiquidity portfolios are positive indicating that these companies pay higher returns when the illiquidity measure increases. The increased explanatory power of these models illustrates that the augmented CAPM is appropriate for illiquid markets and thus appropriate in this context (Table 9 ). Table 10 reports estimates of the cost of equity calculated from the expected returns for each country and industry regression. It should be noted that the estimates for each market are given alongside the market universe from which they have been calculated. The high cost of equity for these markets is used as the discount factor and applied to future cash flows in project valuation. The cost of equity is calculated from the annualised combination of the total risk premium, which is the sum of market, size and illiquidity premiums, with the 3 month UK Treasury rate a proxy for the risk free rate.
Modelling country and industry portfolios and cost of equity estimation
Average returns in North Africa
The inclusion of the size and liquidity factors within the three-factor model causes increases in explanatory power in all cases. Interestingly, in almost all industries in all three North African countries the coefficients on the size premium are small and frequently statistically insignificant, whereas those on the liquidity premium are large and significant. This supports the claim that liquidity is an important variable driving the returns process. However, the effect of severe illiquidity and price rigidity reduces the explanatory power of the model, such as in the Tunisian consumer non-cyclical industry. The adjusted R 2 of the one-factor CAPM is less than 1% and rises to a meagre 4.24% when the size and liquidity factors are included. Although this represents a sizeable jump in absolute terms it does question the use of OLS estimation in modelling highly illiquid series. In general, the adjusted R 2 indicates the model has reasonable explanatory power across the North African markets. However, despite the apparent fit of the model there are some inconsistencies in the estimates of the cost of equity, in Table 10 . As expected, Egypt as the least developed market, has the highest cost of equity across all industry sectors and even the top tier stocks. Costs of equity are greater than 30% for all sectors and 33.52% for the top tier blue chip stocks. The more developed Moroccan market has a wider dispersion of cost of equity between the various industrial sectors. This ranges from 15.43% and 17.26% for the industrial and diversified sectors to 25.37% for the consumer-cyclical sector. The top tier stocks have a cost of equity of 20.88% compared to an aggregate market value of 18.63%. Finally, the highly developed Tunisian market exhibits the greatest dispersion of cost of equity between sectors. Values range from 1.70% for the consumer non-cyclical industry to 11.19% for the finance sector. However, the greatest difference is between the top stocks (29.13%) and the overall market (9.21%). These results support Ben Naceur and Chaibi (2005) although the wide dispersion of cost of equity estimates in this case does question both the applicability of this pricing model to the very small and highly illiquid Tunisian market and the controversial underlying assumption of an integrated North African market universe. This is especially an issue given that a significant proportion of trading in Tunisia is undertaken by call auction which is fundamentally different from the continuous systems of Morocco and Egypt. 
Average returns in the sub-Saharan African markets
As with the North African markets, the inclusion of the additional size and liquidity factors causes increases in explanatory power in both the overall and top tier stocks in all sub-Saharan markets. The greatest increases arise from the added size factor in the overall markets of Botswana, which causes a jump in adjusted R 2 of 15.77% to 90.77% and for Nigerian top tier stocks where the adjusted R 2 jump from 18.36% to 33.13% following the inclusion of the liquidity factor. In general, the greatest difference in the levels of explanatory power arises within Nigeria and Botswana where the adjusted R 2 for the top tier stocks is considerably lower than those for the overall market. This suggests that the high degree of segmentation and the concentrated profile of these markets between the large and liquid blue chip stocks and the small and severely illiquid remainder. Compared with the evidence from the aggregate market the profiles of the top tier stocks are quite different. Top tier stock returns across the sample appear to be better explained by the addition of the liquidity factor alone with the size factor statistically insignificant. However, despite the segmentation within the sub-Saharan market universe the levels and differences in the cost of equity are as expected. The aggregate Nigerian market has the highest at 63.82% that drops to 32.90% for the top tier stocks. Botswana and Zambia, which have similar size differences in intra-market illiquidity also have lower costs of equity in the overall market for the top stocks. Botswana falls from an aggregate value of 46.69% to 6.74%, and Zambia from 56.83% to 35.53%. The very low levels of top stocks in Botswana is probably due to the presence of many blue chip South African mining and finance companies that have secondary listings on the Gabarone exchange. These adhere to the high regulatory and governance standards in place in their primary listing on the Johannesburg Stock Exchange. In addition, the financial sectors in Botswana, Zambia, and Kenya have the highest costs of equity of all industries with the sole exception of Nigeria where the consumer non-cyclical industry (88.71%) surpasses the financial sector (55.41%).
4.3.3. Average returns in South Africa and Namibia Table 9 reports the results from South Africa and Namibia and again provides evidence of intra-market segmentation. There is a general decrease in the adjusted R 2 between the overall South African market and South African top tier stocks as well as with the overall Namibian market. Generally the explanatory power of the one-factor CAPM is sufficient with only incremental increases in adjusted R 2 after including the size factor in South African top stocks and the liquidity factor in Namibia. The cost of equity in the aggregate South African market is 31.41% which significantly decreases to 13.36% for the top ten stocks. In contrast, Namibia has a value of 17.28%. While these values are high, Correia and Uliana (2004) find costs of equity using a one-factor CAPM on a similar scale. However, there is considerable dispersion in the cost of equity Notes: (1) Annualised cost of equity estimates generated at 12/2008 from the total risk premium.
(2) The UK 3 month Gilt/Treasury rate is used in each case for risk free rate.
(3) Top stocks refers to the top stocks as ranked by market capitalization from the overall market universe. It refers to the top 10 stocks for Egypt, Morocco and South Africa, the top 5 stocks for Kenya, Botswana and Tunisia, and the top 3 stocks for Zambia. The numbers of top stocks in each case are chosen on criteria of data availability and the number of stocks in the overall universe.
between sectors, with the energy (5.75%) and basic materials (15.60%) sectors in South Africa having the lowest values and consumer-cyclical (38.47%) and industrial (42.11%) having the highest.
Conclusions
This study proposes a size and liquidity augmented capital asset pricing model to explain the cross section of expected returns in emerging markets and is the first such study on a sample of African markets. The sample includes Morocco, Tunisia and Egypt in North Africa, Kenya, Botswana, Nigeria and Zambia in sub-Saharan Africa plus Namibia and South Africa. There are considerable differences between markets in terms of corporate governance and regulation with the most developed regimes being those in the North Africa group and in South Africa. Illiquidity series were constructed on a time series cross-section basis and augment the Fama and French (1993) risk-adjusted CAPM. This model is then used to calculate cost of equity estimates on samples that include top tier stocks, industrial sectors and the aggregate markets for these countries.
This study presents substantial evidence regarding the importance of firm size and liquidity in pricing state variables. Considerable improvements are made in explaining the cross section of stock returns by including the size and liquidity factors, which is of particular importance in emerging markets where illiquidity is a common issue. The evidence suggests that costs of equity for the aggregate markets are highest in Nigeria and Zambia but lower in South Africa and Egypt and lower still in Kenya and Botswana. The lowest costs of equity are in markets in Namibia, Tunisia and Morocco. The greatest difference in costs of equity between the top tier blue chip stocks and the aggregate markets in Botswana and South Africa although there are smaller differentials in Nigeria and Zambia. This illustrates the significant segmentation present within markets between the top level blue chip stocks, which can access international capital markets and commonly adhere to the highest levels of corporate governance, and the aggregate market. Equally, the frequently high costs of equity of the various national financial sectors in the sample demonstrate that this industry is not necessarily the best from which exchanges can actively seek to attract new listings. This evidence also lends further support to the benefits of effectively enforced regulation and corporate governance regimes where the markets of Namibia, South Africa, Tunisia and Morocco have the lowest costs of equity and the highest levels of regulation and market transparency. It is clear that firms raising external finance through the stock market in these countries are at a distinct advantage compared to those in Nigeria and Zambia where the very high costs of equity inhibit industrial expansion and make otherwise profitable projects unviable.
